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The invention pertains to 



RE 



a process for the hydrof ormylat ion of an 
ethylenically unsatd. compound in the presence of an acid with a 
pKa < +3, and a catalyst of a group VIII metal and a bidentate 
ligand of the formula: R1R2-P-X-P-R3R4 wherein P is a phosphorus 
atom, X represents a bivalent organic bridging group, Rl, R2 , R3 and R4 
represent independently a substituted or unsubstituted hydrocarbyl group, 
or Rl and R2 together with the phosphorus atom to which they are bonded 
and/or R3 and R4 together with the phosphorus atom to which they are 
bonded represent a bivalent substituted or unsubstituted cyclic group, 
characterized in that the process is performed in the presence of a mono 
tert-phosphine, wherein the ratio moles of mono tert-phosphine : moles of 
acid is from 1 : 1 to 10 : 1. 
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AB A process for producing primary ales, from secondary 
ales, and/or tertiary ales, and/or ketones, comprises 
reacting a compound selected from a secondary ale, a tertiary 
ale., a ketone, or mixts. thereof, with carbon 
monoxide and hydrogen in the presence of a catalyst 
based on: (i) a source of Group VIII metal, (ii)a bidentate ligand 
having the general formula R1-R2M1-R-M2R3R4 (I) wherein Ml and M2 are 
independently P, As or Sb; Rl and R2 together represent a bivalent 
substituted or unsubstituted cyclic group whereby the two free valences 
are linked to Ml; R3 and R4 independently represent a substituted or 
unsubstituted hydrocarbyl group, or together represent a bivalent or 
non-substituted cyclic group whereby the two free valencies are linked to 
M2; and R represents a bivalent aliphatic bridging group; and (iii) an 
acid having a pKa of 3 or less which is in excess over 
the Group VIII metal. 
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AB In a process for the hydroformylation of a feed comprising compds . having 

a single ethyl enically unsatd. group by reaction thereof in the liquid phase 
with carbon monoxide and hydrogen in the 

presence of a catalyst system comprising (a) a source of palladium 
cations; (b) a source of anions; (c) a source of at least one bidentate 
ligands of the formula R1R2M1RM2R3R4 wherein Ml and M2 
independently represent a phosphorus, arsenic or antimony atom, R 
represents a bivalent bridging group containing from 1-4 atoms in the bridge, 
Rl and R2 independently represent a substituted or unsubstituted 
hydrocarbyl group, or together represent a bivalent substituted or 
unsubstituted cyclic group whereby the two free valencies are linked to 
Ml, and R3 and R4 independently represent a substituted or unsubstituted 
hydrocarbyl group, or together represent a bivalent substituted or 
unsubstituted cyclic group whereby the two free valencies are linked to 
M2; and (d) a source of halide chosen from the group of chloride, iodide 
and bromide and mixts. thereof; the ethylenically unsatd. feed comprises 
one or more dienes and/or further multiply unsatd. alkenes to an amount of 
0.005 - 5 % based on the total amount of ethylenically unsatd. compds. in 
the feed, and component (b) of the catalyst system is a source of anions 
of an acid having a pKa value, measured in aqueous solution 
at 18 °C, of between -1 and 4. A mixture of Cll-12 a--olefins 



and 1, 7-octadiene was hydro formyla ted using a palladium 
acetate-1, 2 -bis (1 , 4-cyclooctylene-phosphino) ethane- 
trif luoromethanesulfonic acid catalyst system. 
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